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one of the usual methods for the determination of the specific gravity of
liquids, i.e., with a hydrometer, Westphal balance or picnometer (see Spirits
and Liqueurs). As regards the use of the hydrometer, the reading is usually
made with the eye at the level of the plane surface of the liquid and not
at the upper part of the capillary meniscus or edge formed by the liquid
with the stem of the instrument. Only for very dark liquids, such as certain
beet-juices, are densimeters sometimes graduated so that they must be
read at the top of the meniscus. As regards the Westphal balance, it is
to be noted that it gives uncertain results with very dense solutions, which
impede its oscillations. The picnometric method takes longer, but is more
exact and is used particularly as a control or where only small quantities
of liquid are available.
As a result of decisions of International Congresses of Applied Chemistry,
among them that held at Paris (1900) and of the International Commission
for Standard Methods of Sugar Analysis, the specific gravity of saccharine
solutions should be determined at 20° C. and referred to water at 4° (sp.
gr. at 20°/4°), i.e., it should indicate the weight of a true c.c. of solution at
20°. Use is, however, largely made in practice of the sp. gr. at 17-5°/i7'5°
and sometimes at i5°/i5°.
When a picnometer is used, the sp. gr. at i7>5°/17"5° or 15°/I5° is "the ratio
of the weights p and pl of the solution and water respectively. In determining
the sp. gr. at 2o°/4°, it must be borne in mind that 100 true c.c. of water at 20°
weigh 99*7174 grams (weighed in air with brass weights). Thus, if the capacity
of the picnometer is exactly 50 c.c. at 20°, the water it holds at 20° will weigh
49*859 grams and in this case the weight of the sugar solution it contains should
be divided by 50 to obtain the sp. gr. at 2o°/4° ; or, if the picnometer holds a
weight pl of water at 20°, the weight of water at 4° which would be contained
in the same volume will be p^/o^ggjij^, so that the sp. gr. at 2o°/4° will be
0-997174 p/pl.
2. Calculation of the Saccharometric Degree from the Specific
Gravity.—By means of suitable tables, the specific gravity gives the
saccharometric degree or the concentration. The case to which the hydro-
metric method is usually applied is that of saccharose solutions; the sac-
charometric degree may be expressed with reference either to weight (grams
of sugar in 100 grams of solution, or percentage by weight, termed also
Balling or Brix degrees) or to volume (grams of sugar in 100 c.c. of solution,
or percentage by volume) ; usually it is referred to weight.
(&) saccharometer degree by weight. This is given by various
tables, the oldest, referring to i7'5°/i7'5a, being Balling's, which is still
used by some, although not very exact. In commoner use is the one recal-
culated from Balling's data by Brix and completed by Mategczek and
Scheibler; this is given below (Table VI).
For sp. gr. at 200/4°, the concentrations are given in Table VII.
The use of these tables is indicated in the following example.
EXAMPLE : A sugar solution has the sp. gr, 1-1832 at 17-5°.    The nearest
value in the table, !• 18305, cotresponds with 40-7° Brix or 40*7% by weight of
and interpolation shows the exa$t concentration to be 40-73%,

